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Experimental 

Crystal data 

CsH 8 Br 2 02 
M, = 295.94. 
Triclinic, PI 
a = 8.5740 (17) A 
b = 9.845 (2) A 
c = 11.392 (2) A 
a = 86.08 (3)° 
P = 75.79 (3)° 



Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Absorption correction: xfr scan 
(North et al., 1968) 
T min = 0.276, r maI = 0.478 

3664 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.067 

wR(F 2 ) = 0.161 

S = 1.00 

3416 reflections 

217 parameters 



y = 87.39 (3)° 
V = 929.6 (3) A 3 
Z = 4 

Mo Ka radiation 
H = 8.68 mm -1 
T = 293 K 

0.20 x 0.10 x 0.10 mm 



3416 independent reflections 
1874 reflections with / > 2a(J) 
R iM = 0.087 

3 standard reflections every 200 
reflections 
intensity decay: 1% 



1 restraint 

H-atom parameters constrained 
Ap ma x = 0.63 e A~ 3 
APmm = -0.72 e A -3 



The title compound, C 8 H 8 Br 2 0 2 , crystallized with two 
independent molecules (A and B) in the asymmetric unit. 
They differ in the conformation of the 2-hydroxyethyl chain 
with the C— C— C— O torsion angle being -68.0 (12)° in 
molecule A and 172.2 (9)° in molecule B. In the crystal, the A 
molecules are linked via pairs of O— H- ■ O hydrogen bonds, 
forming inversion dimers, while the B molecules are linked via 
an O— H- ■ O hydrogen bond, forming a polymeric chain 
propagating in [010]. In addition, there are O— H- ■ O and 
O-H- ■ Br hydrogen bonds, and Br- ■ Br [3.599 (2) A] and n- 
7T interactions [centroid-centroid distances = 3.581 (6) and 
3.931 (6) A], leading to the formation of a two-dimensional 
network parallel to (001). 

Related literature 

For background and further synthetic details, see: Guerard et 
al. (2009); Bovicelli et al. (2007). For standard bond-length 
data, see: Allen et al. (1987). For a related structure, see: Zhu 
et al. (2011) 
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Table 1 

Hydrogen-bond geometry (A, °). 



D-H- - A 
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Ol-HlO- 


02 
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149 
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■03" 
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146 
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■04 1 " 
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168 


03-H30- 


■Br2 iv 
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2.55 


3.291 (7) 


147 


Symmetry 


codes: 


(i) -* + 




-z + 2; (ii) x.jH 


- 1, z; (Hi) 


-x + l,-y 


f l,-z + 


1; (iv) x+l,y 


-l,z-l. 







Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell 
refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008) 
and Mercury (Macrae et al., 2008); software used to prepare material 
for publication: PLATON (Spek, 2009) and publCIF (Westrip, 2010). 

This research work was supported financially by the 
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the Ministry of Science and Technology, China. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2342). 
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2,6-Dibromo-4-(2-hydroxyethyl)phenol 

D. Lu, H. Chai, X. Ling, J. Chen and J. Wang 

Comment 

The title compound is used as a key intermediate in drug synthesis, and has been synthesized following a procedure described 
previously by (Bovicelli et al, 2007). We report herein on its synthesis and crystal structure. 

The title compound crystallized with two independent molecules (A & B) in the asymmetric unit (Fig. 1). They differ 
significantly in conformation, as may be seen from the torsion angles in the 2-hydroxyethyl chain. For molecule A the torsion 
angles CI— C6— C7— C8 and C6— C7— C8— 02 are -56.6 (14) and -68.0 (13)°, respectively, while the corresponding 
torsion angles C13— C14— C15— C16 and C14— C15— C16— 04 in molecule B are -82.6 (12) and 172.2 (9)°, respectively. 
The bond lengths (Allen et al, 1987) and bond angles are otherwise within normal ranges. 

In the crystal, the A molecules are linked via O — H—O hydrogen bonds to form inversion dimers, while the B molecules 
are linked via an O — H-- 0 hydrogen bond to form a polymer chain propagating in [010], see Fig. 2. In the crystal, there are 
other O — H-0 and O — H-Br hydrogen bonds (Table 1), and weak jf-jt stacking interactions involving the aromatic rings 

with their inversion related rings. The centroid-centroid distances are 3.93 1 (6) A for Cgl—Cgl 1 [Cgl is the centroid of ring 

(CI— C6); symmetry code (i) -x +l,-y+ 1, -z + 2] and 3.581 (6) A for Cgl-Cgl" [Cg2 is the centroid of ring (C9— C14); 

symmetry code (ii) -x + 2, -y, -z+ 1]. There is also a short Brl-Br4 m interaction present [3.599 (2) A; symmetry code: (iii) -x 
+ 1, -y, -z + 2]. These interactions result in the formation of two-dimensional networks lieing parallel to the ab plane (Fig. 3). 

Experimental 

The title compound was synthesized using a slightly modified version of the procedure reported on by (Bovicelli et al. , 2007), 
using twice the quantity of NaBr. To a solution of 4-hydroxyphenethyl alcohol (217.4 mmol, 30 g) and NaBr (434.8 mmol, 
44.34 g) in acetone (600 ml), a solution of oxone (200 g) in water (1 L) was added dropwise at 263 K within 3 h. The progress 
of the reaction was monitored by thin-layer chromatography (TLC, hexane/ethyl acetate 3:2), and when the reaction was 
over (complete consumption of the substrate), AcOEt (500 ml) was added to the mixture. The organic layer was separated, 
and the aqueous phase was extracted with two 300 mL portions of AcOEt (300 ml). The combined organic solutions were 
washed with water (300 ml), dried over anhydrous Na2S04(white power, 100 g), and evaporated. The product obtained in 
almost quantitative yield (59.7 g), appeared to be spectroscopically pure: white solid. Crystals of the title compound, suitable 
for X-ray diffraction analysis, were obtained by slow evaporation of an acetone solution at room temperature. 

Refinement 

H atoms were positioned geometrically and constrained to ride on their parent atoms: O — H = 0.82 or 0.85 A, C — H = 0.93, 
0.98 and 0.97 A for aromatic, methine and methylene H atoms, respectively, with (7j S0 (H) = k x (7 e q(C), where k = 1.5 for 
methyl H atoms, and k = 1 .2 for all other H atoms. 
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Figures 



Fig. 1. The molecular structure of the two indpendent molecules (A and B) of the title com- 
pound, with the atom numbering scheme and displacement ellipsoids drawn at 30% probabil- 
ity levels. 



Fig. 2. A view along the a axis of the hydrogen bonded inversion dimers of A molecules 
and the polymer chain of B molecules of the title compound [hydrogen bonds are shown as 
dashed cyan lines; see Table 1 for details; symmetry codes: (i) -x + 1, -y + 1, -z + 2; (ii) x, y + 
l,z; (iii) x, >- - \,z\. 




). A perspective view along the b axis of the crystal packing of the title compound, 
ing the O — H - 0 and O — H - Br hydrogen bonds as dashed lines (see Table 1 for de- 
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2,6-Dibromo-4-(2-hydroxyethyl)phenol 

Crystal data 

C 8 H 8 Br 2 02 
M,- = 295.94 

Triclinic, PI 
Hall symbol: -P 1 
a = 8.5740 (17) A 
b = 9.845 (2) A 
c= 11.392 (2) A 
a = 86.08 (3)° 
(3 = 75.79 (3)° 
y = 87.39 (3)° 
V= 929.6 (3) A 3 

Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co/20 scans 

Absorption correction: \|/ scan 
(North etal, 1968) 
7 min = 0.276, 7 max = 0.478 
3664 measured reflections 



Z = 4 

^(000) = 568 

D x = 2.115 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 25 reflections 

9= 10-13° 

H = 8.68 mm 1 
7=293 K 
Block, colourless 
0.20x0.10x0.10 mm 



1874 reflections with / > 2a(I) 
R int = 0.087 

6 max = 25.4°, 6 min =1.9° 
h = 0-+W 

£ = -11^11 

/ = 13-^13 

3 standard reflections every 200 reflections 
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34 1 6 independent reflections 



intensity decay: 1% 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.067 
wR(F 2 ) = 0.161 
S= 1.00 

3416 reflections 
217 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[c 2 (F 0 2 ) + (0.072P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.63 e A~ 3 
Ap m i„ = -0.72 e A~ 3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and tor- 
sion angles 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 








Brl— C2 




1 C A*7 ( 1 A\ 

l.oy/ (1U) 


P 1 TT 1 

CI — rll 


A A1AA 

u.y3uu 


Br2— C4 




1 oot /1 a\ 
l.ooz (1U) 


PC TJf 

CD — rlD 


A AT AA 

u.y3uu 


Br3— CIO 




1 OCT /1 A\ 

I.ojz (1U) 


P*7 I I "7 O 

C / — hi /B 


A A*7AA 

u.y /uu 


Br4— C12 




1 oc*7 /a\ 

l.o j I {y) 


p*7 1 1 "7 a 
C / — hi / A 


A A*7AA 

u.y /uu 


Ol— C3 




1.33U (13) 


P 0 iion 

Co — hlor> 


A A*7AA 

u.y /UU 


02— C8 




1 a ta n i\ 
1.42U (12) 


p Q TJQ A 

to — hloA 


A A*7AA 

u.y /UU 


Ol— HIO 




U.02UU 


pa nn 

cy — c 1 u 


1 A f\1 C\ A \ 

1.4U3 (14) 


02— H20 




U.02UU 


cy — ci4 


1 TOO PI C\ 

1 .3oo (1 j) 


03— Cll 




1.342 (11) 


pin /-1 1 1 
C1U — Cll 


1 .423 (14) 


04— CI 6 




1 i no /1 t\ 

l.jyo (iz) 


Cll — C12 


1 A \ C\ i"\ A\ 

1.4 iy (14) 


03— H30 




a ocnn 
U.OOUU 


C12 — CI J 


1 1 m Pi 1\ 

1.3 / / (13) 


04— H40 




U.OOUU 


nn pi < 

C13 — C14 


1 1 QH /I C\ 

1.35/ (1j) 


CI— C2 




1.353 (14) 


pi/| pif 

C14 — CI D 


1 CIA /"1 C\ 

1.D3U (1j) 


CI— C6 




1 /i n /1 c\ 
1.412 (1 j) 


pi f pu 

C 1 j — C 1 0 


1 CT> /1 £\ 

1.D22 (lo) 


C2— C3 




1 404 f 1 

1 .HUH ^ 1t"J 


v / — 1 1 / 


U.7JUU 


C3— C4 




1.398 (15) 


C13 — H13 


0.9300 


C4— C5 




1.376 (14) 


C15 — H15A 


0.9700 


C5— C6 




1.403 (15) 


C15 — H15B 


0.9700 


C6— C7 




1.518 (15) 


C16 — H16A 


0.9700 


C7— C8 




1.502 (14) 


C16 — H16C 


0.9700 


C3— Ol— HIO 




1 aa aa 

ioy.00 


P*7 po iion 

C / — Co — hloB 


1 AA AA 

ioy.00 


C8— 02— H20 




1 AA AA 

109.00 


PO PO UO A 

U2 — Co — hloA 


1 AA AA 

ioy.00 


Cll— 03— H30 




1 1 A AA 

1 19.00 


p 1 pi pn P 1 /I 

C 1 U — Cy — C 1 4 


1 1 O A /A\ 

iio.y (y) 


CI 6— 04— H40 




1 AO AA 
106.00 


p pi p 1 A P 1 1 

Cy — c 1 u — c 1 1 


1 T"> A /A\ 

122.0 (y) 


C2— CI— C6 




1 1 A A C\ t\\ 

ny.4 (iuj 


Di-1 p 1 pi P 1 1 

dYj — C 1 U — C 1 1 


11 1.0 (!) 


CI— C2— C3 




ITT 1 /A\ 

ili.i (y) 


0 pip, pa 

Br3 — C 1 U — Cy 


1 ->A ") {H\ 

120.2 (/) 


Brl— C2— CI 




11 /.5 (/) 


pi p 1 1 p 1 1 
<J3 — Cll — C12 


1 n 1 /o\ 
122.1 (6) 


Brl— C2— C3 




ny.i (/) 


PI P 1 1 p 1 A 

<J3 — Cll — C1U 


1 1A -7 /A\ 

120. / (y) 


Ol— C3— C2 




1 1 Q "7 f 1 A~\ 

ny. / (iuj 


p 1 a p 1 1 pn 
C 1 U — C 1 1 — C 1 2 


11 1.1 (0) 


C2— C3— C4 




iirr /a\ 

115.5 (y) 


d ,.,1 pn pii 
Br4 — C 1 2 — C 1 3 


1 1A C ZO\ 

120.5 (6) 


Ol— C3— C4 




124.5 (y ) 


0 ,- 1 pn pi 1 
£5r4 — C 1 2 — C 1 1 


1 1 a a fn\ 

1 iy.y (/) 


Br2— C4— C3 




11Q1 /"7\ 

1 15. 1 (/) 


p 1 1 pn p 1 1 
Cll — C 1 2 — C 1 3 


1 1 Q C (Q\ 

iiy.o |yj 


Br2— C4— C5 




115.5 (O) 


p n pi 1 p 1 a 
C 1 2 — C 1 3 — C 1 4 


1 t> 0 (\ n \ 
122.5 (lUj 


C3— C4— C5 




1 T> A /A\ 

i/i.y (y) 


PA P 1 /I PI f 

Cy — C 1 4 — C 1 J 


1 1 A /"A\ 

121.4 (y) 


C4— C5— C6 




120.6 (10) 


pn p 1 /i p 1 1 

cy — c 1 4 — c 1 3 


11(1 f /A\ 

ny.5 (y) 


CI— C6— C5 




110 1 /I A\ 

118.1 (10) 


C13 — C14 — C15 


1 1 A 1 /A\ 

119.1 (9) 


C5— C6— C7 




1 T1 1 / 1 A\ 

122.1 (10) 


p| /I PIC PU 

C 1 4 — C 1 J — C 1 0 


111/; /A\ 

111.6 (y) 


CI— C6— C7 




1 1 A <C /1 A\ 

ny.6 (io) 


P/1 p| / PIC 

U4 — C 1 0 — C 1 j 


1 1 A -7 /A\ 

114./ (y) 


C6— C7— C8 




113.7 (9) 


C10— C9— H9 


121.00 


02— C8— C7 




115.0 (8) 


C14— C9— H9 


121.00 


C2— CI— HI 




120.00 


C12— C13— H13 


119.00 


C6— CI— HI 




120.00 


C14— C13— H13 


119.00 


C6— C5— H5 




120.00 


C14— C15— H15A 


109.00 


C4— C5— H5 




120.00 


C14— C15— H15B 


109.00 



.015(5) 
.016(5) 



sup-5 



supplementary materials 



( • ^ /~ , *7 I I "7 A 

Co — C / — hi IK 


1 PiPi PiPi 

lUy.UU 


pq r^H uiD 
Co — C / — hi /B 


1 AO PiPi 


Cf\ CI T47R 


ioq no 


C8 — C7 — H7A 


109.00 


H7A — C7 — H7B 


108.00 


02 — C8 — H8B 


109.00 


C7 — C8 — H8A 


109.00 


H8A — C8 — H8B 


108.00 


/ • /" ni PO D - 1 

Co — CI — Cz — Brl 


— 1 /0.8 (6) 


P/C ni po po 

Co — CI — Cz — CJ 


1 n /1 /:\ 
2.0 (lb) 


PO ni /-i/: nr 

Cz — CI — Co — C J 


0.2 (ID) 


( •-) ni /-i/: p-7 

Cz — CI — CO — c / 


1 / j.o (y ) 


Br 1 — Cz — C 5 — U 1 


"7 1 / 1 1 \ 

— 1.5 (13) 


r>rl — CZ — C3 — C4 


1 ni n tn\ 
YI 5.1 (/) 


C 1 — Cz — C3 — U 1 


1 "71 O f 1 

1 15.y (1U) 


PI PO pi /-I/I 

C 1 — Cz — C J — C4 


—5.1 (ID) 


<J1 — C3 — C4 — Brz 


O.V (14) 


( \ 1 pq /-I/I pr 

U 1 — C3 — C4 — C D 


ni /; / 1 n\ 
— 1 /2.0 (10) 


n pi /-i/i t) ,_-> 
Cz — C3 — C4 — Brz 


1 /9.5 (/) 


PI pi p/i PC 

Cz — C3 — C4 — C J 


0.3 (ID) 


D,-~) p/l PC P/i 

Brz — C4 — CD — Co 


1 T7 n / o\ 
—Yll.y (8) 


C3 — C4 — C5 — Co 


—4.5 (16) 


C4 — C5 — C6 — C 1 


0.9(16) 


C4— C5— C6— C7 


176.8(10) 


CI— C6— C7— C8 


-56.6(13) 


C5— C6— C7— C8 


127.6(11) 


C6— C7— C8— 02 


-68.0 (12) 



p 1 z PIC UK A 

C 1 0 — C 1 J — rl 1 j A 


1 P1P1 nn 


PU P1C U1 CD 

C 1 0 — C 1 J — rl 1 j r> 


1 nn nn 

luy.uu 


1 1 1 JPV — V 1 j — 1 1 1 J I _> 


1 or nn 

1 uo.uu 


04 — C16 — H16A 


109.00 


04 — C16 — H16C 


109.00 


C15 — C16 — H16A 


109.00 


C15 — C16 — H16C 


109.00 


H16A — C16 — H16C 


108.00 


P 1 A Pn nn D—l 

C 14 — C9 — C 1 0 — Br3 


1 *7n 0 /q\ 

—1 /y.o (s) 


p 1 a pn nn pi 1 
C 1 4 — C9 — C 1 0 — C 1 1 


1 C ( 1 c\ 

— 1 .0 (1 j) 


pin rn pu pi-i 
C 1 0 — C9 — C 1 4 — C 1 3 


A T /1 C\ 

-0.7 (15) 


pin po P1/1 Pi c 

c 1 u — cy — c 1 4 — c 1 d 


1 /y.o (y ) 


r 1 ..I pin P11 m 
Br3 — CIO — CI 1 — U3 


n n / 1 1 \ 
0.0 (13) 


0 ,.") pin P11 pn 
Br3 — CIO — CI 1 — C12 


1 "70 n p"7\ 

—1 /s.y (/) 


r^o nn p 1 1 p,i 
Cy — C1U — CI 1 — \J5 


1 "7Q 0 AO~\ 

—1 /0.2 (y ) 


pn pin P11 pn 
cy — CIO — Cll — C12 


T n / 1 A \ 

2.y (14) 


p.i P11 pn 

U3 — Cll — C12 — Br4 


-4.6 (13) 


p.i P11 pn pii 
U3 — Cll — C12 — C13 


1 ~7n 1 /n\ 

1 /y.2 (y) 


pin P11 pn 0 .- ,1 
CIO — Cll — C12 — Br4 


1 n A p"7\ 
1 /4.2 (/) 


pin P11 pn pn 
CIO — Cll — C12 — CI 3 


1 n / 1 A \ 
— l.y (14) 


0 ,. 1 pn pn pu 
Br4 — C12 — C13 — C14 


—1 /6.3 (5) 


P11 P 1 "> PIT P1/1 

Cll — C12 — CI 3 — C14 


-0.2 (15) 


CI 2— CI 3— CI 4— C9 


1.6(16) 


C12— C13— C14— C15 


-178.7(9) 


C9— CI 4— CI 5— C16 


97.1 (12) 


C13— C14— C15— C16 


-82.6 (12) 


C14— C15— C16— 04 


172.2 (9) 



Hydrogen-bond geometry (A, °) 



D—H-A D — H 

01— H10-02' 0.82 
04— H40-03" 0.85 

02— H20-04 m 0.82 

03— H30-Br2 iv 0.85 



Symmetry codes: (i) -x+\, -y+l, -z+2; (ii) x,y+l, z; (iii) -; 



R-A D-A D—H-A 

1.93 2.665 (11) 149 

2.09 2.837 (9) 146 

2.09 2.896 (10) 168 

2.55 3.291 (7) 147 



,-y+l, -z+l;(iv)x+l,>M,z-l. 
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